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(54) ELLIPTIC POLARIZING PLATE AND LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an elliptic 
polarizing plate constituted so that the restriction of a 
material constituting a supporting body is reduced and 
an almost perfect black- and-white picture can be 
displayed by arranging the optical principal axis of the 
supporting body of a phase difference plate by the angle 
of a specified range with respect to the polarized axis of 
a polarizing plate and laminating them so that the 
supporting body side of the phase difference plate is 
brought into contact with the polarizing plate. 
SOLUTION: The elliptic polarizing plate is constituted of 
the polarizing plate 1 and the phase difference plate 6 
obtained by laminating a twisted and nematic- oriented 
liquid crystal polymer layer 3 on the transparent 
supporting body 4. Then, the optical principal axis of the 
supporting body 4 of the plate 6 is arranged so as to be 
set within the range of ±2° with respect to the 
polarized axis of the plate 1. The double refraction effect 
of the supporting body 4 is effectively suppressed. 
Therefore, even when the supporting body constituted of the material having residual phase 
difference is used as the supporting body 4, the high-quality elliptic polarizing plate is obtained 
by arranging the plate 6 and the plate 1 to be laminated so that the supporting body 4 side of 
the plate 6 is brought into contact with the plate 1. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The elliptically-polarized-light plate 
characterized by carrying out a laminating so that 
it may be the elliptically-polarized-light plate 
which comes to carry out the laminating of a 
polarizing plate and the phase contrast plate 
which can twist and comes to carry out the 
laminating of the liquid crystal macromolecule 
layer of nematic orientation to a transparent base 
material, the optical main shaft of the base 
material of said phase contrast plate may arrange 
a phase contrast plate and a polarizing plate so 
that it may go into less than **2 degrees to the 
polarization shaft of said polarizing plate, and the 
base material side of this phase contrast plate 
may touch a polarizing plate. 

[Claim 2] The elliptically-polarized-light plate 
according to claim 1 with which the base material 
of said phase contrast plate consists of a resin film 
by which uniaxial stretching was carried out. 
[Claim 3] The liquid crystal display component for 
which it comes to carry a 
elliptically-polarized-light plate according to claim 
lor 2. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to 
the elliptically-polarized-light plate and liquid 
crystal display component which have the phase 
contrast plate which was excellent in the phase 
contrast compensation engine performance 
especially about the liquid crystal display 
component for which it comes to carry the 
elliptically-polarized-light plate and 

elliptically-polarized-light plate which are used in 
order to improve display grace for example, in a 
STN (super twisted nematic) liquid crystal display 
component etc. 
[0002] 

[Description of the Prior Art] Conventionally, in a 
STN liquid crystal display, there was a problem 
that a display image colored, according to the 
phase contrast produced with liquid crystal. Then, 
to solve the problem of the above-mentioned 
coloring is tried by sticking the phase contrast 
plate which consists of a transparent resin film on 
the front face of a liquid crystal display eel, and 



compensating phase contrast. 
[0003] As a transparent resin film which 
constitutes the above-mentioned phase contrast 
plate, what carried out uniaxial stretching of the 
transparent plastic film, such as a polycarbonate, 
polyvinyl alcohol, the poly ape phone, and 
polyarylate, was used conventionally. 
[0004] However, in order to have realized uniform 
phase contrast in the field, the thickness 
nonuniformity at the time of membrane formation, 
the temperature distribution at the time of 
extension, etc. needed to be controlled very with 
high precision. Moreover, the difference in the 
phase contrast by the wavelength of the light after 
penetrating liquid crystal was not able to be 
compensated completely. 

[0005] Then, the phase contrast plate (a torsion 
orientation phase contrast plate is called 
hereafter.) using the liquid crystal macromolecule 
by which could twist and nematic orientation was 
carried out is proposed, and it is supposed that it 
is possible to compensate mostly the phase 
contrast produced in the STN liquid crystal 
display eel by using this torsion orientation phase 
contrast plate; 

[0006] However, with the torsion orientation 
phase -contrast plate, the liquid crystal 
macromolecule layer itself by which could twist 
and nematic orientation was carried out has only 
the thickness of several micrometers, therefore 
only in this liquid crystal macromolecule layer, 
since handling is difficult, a laminating is carried 
out to glass or the synthetic -re sin film which has 
isotropy optically, or the approach (JP,1-282519,A) 
of carrying out the direct laminating of the liquid 
crystal macromolecule layer which can twist to 
(JP,4-55813,A), a liquid crystal display eel, or a 
polarizing plate, and constitutes an orientation 
phase contrast plate is adopted. 
[0007] 

[Problem(s) to be Solved by the Invention] 
However, as the above-mentioned base material 
for constituting a torsion orientation phase 
contrast plate, when glass is used, compared with 
the phase contrast plate which consists of 
conventional synthetic resin, it becomes heavy, 
and there is a fault that shock resistance also falls. 
On the other hand, when an isotropic 
synthetic-resin film was used as a base material, 
it was called for that there is little residual phase 
contrast, but in order to have constituted the 
synthetic-resin film with little residual phase 
contrast, the material with which stress cannot 
remain easily was chosen, and constraint of 
having to perform solution coating with high 
precision was large, and there was a problem that 
it was difficult to obtain a synthetic-resin film 
suitable as a material which can bear the 
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orientation processing temperature of a liquid 
crystal macromolecule layer. 

[0008] Furthermore, if it performs orientation 
processing after carrying out the laminating of the 
liquid crystal macromolecule layer in carrying out 
the direct laminating of . the phase contrast plate 
which turns into a polarizing plate from a liquid 
crystal macromolecule layer in carrying out the 
direct laminating of the torsion orientation liquid 
crystal macromolecule layer for phase contrast 
compensation to a liquid crystal display eel or a 
polarizing plate, the polarizing plate itself cannot 
bear the temperature for orientation processing. 
Moreover, when carrying out the laminating of the 
liquid crystal giant-molecule layer for direct phase 
contrast compensation to a liquid crystal display 
eel, in order to have to carry out a laminating with 
a batch method, productivity worsens. And if it 
can twist by the inspection after a laminating and 
the defect of an orientation phase contrast plate is 
discovered, it will become a defective the whole 
liquid crystal display cel. Therefore, a production 
cost will be attached very highly. 
[0009] Therefore, the purpose of this invention 
cancels many faults of the advanced technology 
mentioned above, and sets them to what could 
twist and used the liquid crystal macromolecule of 
nematic orientation as a phase contrast plate for 
compensating phase contrast in display devices, 
such as a liquid crystal display cel. Even if it is the 
case where the synthetic-resin film which comes to 
carry out the laminating of this torsion nematic 
orientation phase contrast plate and the 
polarizing plate, and has residual phase contrast 
is used as a base material of a liquid crystal 
macromolecule' layer It is in offering the liquid 
crystal display component- in which" " the 
ellipticallypolarized-light plate and this 
elliptically-polarized-light plate which do not 
reduce display grace and are excellent in 
productivity were carried. 
[0010] 

[Means for Solving the Problem] An 
inventioninthisapplication person does the 
laminating of a polarizing plate and the phase 
contrast plate which comes to carry out the 
laminating of the liquid crystal macromolecule 
layer by which could twist and nematic 
orientation was carried out to a transparent base 
material, as a result of inquiring wholeheartedly 
that the above-mentioned technical problem 
should be attained, he constitutes a 
ellipticallypolarized- light plate, and sets to this 
ellipticallypolarized-light plate. If the laminating 
of the optical main shaft of the base material of 
the above-mentioned phase contrast plate is 
carried out so that it may arrange in a 
predetermined include angle to the polarization 



shaft of a polarizing plate and the base material 
side of a phase contrast plate may touch a 
polarizing plate Even when a synthetic-resin base 
material with residual phase contrast is used as a 
base material, it finds out that it is hard to affect 
the display grace as a display, and it came to 
accomplish this invention. 

[00 11] Namely, invention according to claim 1 is a 
ellipticallypolarized-light plate which comes to 
carry out the laminating of a polarizing plate and 
the phase contrast plate which can twist and 
comes to carry out the laminating of the liquid 
crystal macromolecule layer of nematic 
orientation to a transparent base material. It is 
the elliptically polarized-light plate characterized 
by carrying out a laminating so that a phase 
contrast plate and a polarizing plate may be 
arranged so that it may become less than **2 
degrees to the polarization shaft of said polarizing 
plate about the optical main shaft of the base 
material of a phase contrast plate, and the base 
material side of this phase contrast plate may 
touch a polarizing plate. 

[0012] Moreover, it is preferably constituted by the 
synthetic resin film according to claim 2 with 
which uniaxial stretching of the base material of 
the above-mentioned phase contrast plate was 
carried out like. Moreover, invention according to 
claim 3 is the liquid crystal display component 
which carried the ellipticallypolarized-light plate 
concerning invention of a publication in 
above-mentioned claims 1 or 2. 
[0013] Hereafter, the detail of this invention is 
explained. The ellipticallypolarized-light plate 
concerning invention given in claims 1 and 2 has 
the . configuration * which carried .out the 
laminating of . a polarizing plate and the 
above-mentioned torsion orientation phase 
contrast plate. 

[0014] The thing of what consists of a well-known 
ingredient conventionally used as a polarizing 
plate of a liquid crystal display as the 
above-mentioned polarizing plate, for example, 
the type which was made to mix iodine in 
polyvinyl alcohol and was extended, and the type 
which was made to mix dichromatic dye and was 
extended can be used. 

[0015] Moreover, the above-mentioned phase 
contrast plate used in invention according to claim 
1 has the structure which carried out the 
laminating of the liquid crystal macromolecule 
layer by which could twist and nematic 
orientation was carried out to the transparent 
base material. As a liquid crystal macromolecule 
layer by which torsion nematic orientation was 
carried out [ above-mentioned ], a well-known 
liquid crystal macromolecule layer which is 
indicated by JP, 1-282519, A, JP,4-55813,A, etc. and 
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by which could twist and nematic orientation was 

carried out can be used. The side-chain mold 

liquid crystal macromolecule which introduced the 

chiral substituent shown as an example of such a 

liquid crystal macromolecule layer by the 

side -chain mold liquid crystal macromolecule 

shown by the following formula (l) or the following 

formula (2) can be illustrated. 

[0016] 

[Formula l] 
^CH 2 CH^ 

600- (ch 2 ) 2 -o ^Q-hQ-och 3 

[0017] 
[Formula 2] 

too- (CH 2 ) 2 -o^Q-Q^-o6h 



[0018] In order to achieve a desired phase contrast 
compensation function, usually let the liquid 
crystal macromolecule layer by which torsion 
nematic orientation was -carried out 
[ above-mentioned ] be the thickness of about 2-8 
micrometers. Since the thickness of the liquid 
crystal giant-molecule layer by which could twist 
to claims 1 and 2 and nematic orientation was 
carried out as mentioned above to them by 
invention of a publication is thin, the laminating 
of this liquid crystal giant- molecule layer by which 
torsion nematic orientation was carried out is 
carried out to the transparent base material. 
[0019] The ingredient which constitutes the 
above-mentioned base material is transparent, if 
smooth "'natural's a "high ingredient, the ingredient 
of arbitration can be used for it, and it is not 
limited especially. As an example of the ihgrediierit 
which constitutes a base material, various 
synthetic-resin films, an inorganic material, etc. 
can be mentioned, for example. But what consists 
of synthetic resin in order to attain 
lightweight-ization of an ingredient and to raise 
shock resistance is desirable, and since it is 
required to be what can bear the temperature 
further for orientation processing of a liquid 
crystal macromolecule, heat-resistant high 
synthetic resin, for example, a polycarbonate, the 
poly ape phone, polyether sulphone, polyether 
imide, etc. are more desirable. 
[0020] Moreover, in order not to reduce display 
grace although not limited especially about the 
residual phase contrast of this base material, 
either when the base material which consists of 
the above synthetic resin is used, it is desirable 
that it is that to which the optical axis is 
assembled in the field. 

[002l] Moreover, the above-mentioned base 



material is constituted from invention according 
to claim 2 by the resin film by which uniaxial 
stretching was carried out. As such a resin film by 
which uniaxial stretching was carried out, it is 
transparent, and smooth nature is high, and if it is 
resin which can be extended, the thing of 
arbitration can be used. But since the processing 
temperature for orientation processing of a liquid 
crystal macromolecule etc. can be borne as 
mentioned above, heat-resistant high resin, a 
polycarbonate, the poly ape phone; polyether 
sulphone, polyether imide, etc. are desirable. 
[0022] Moreover, you may be any of vertical 
uniaxial stretching which it is not limited 
especially if it is uniaxial stretching, and is 
extended in the conveyance direction of a film also 
about the extension approach of the 
above-mentioned resin film in invention according 
to claim 2, and horizontal uniaxial stretching 
extended in the conveyance direction and the 
direction which intersects perpendicularly. 
Moreover, although classified into the various 
extension approaches according to the heating 
approach for extension, the approach of carrying 
out uniaxial stretching of the resin film in 
invention according to claim 2 can be performed 
by the approach of arbitration, such as roll 
extension, zone extensions, and such combination. 
[0023] Moreover, it is not limited especially about 
the draw magnification in the resin film by which 
uniaxial stretching , was carried out 
[ above-mentioned ], either. But about the 
homogeneity of the optical axis of the resin film 
after extension, it is desirable for less than 2 
degrees of dispersion of the optical axis in a film 
plane to be less than^ ^ degree- more preferably 
preferably as standard deviation. When dispersion 
in an optical axis exceeded 2 degrees with 
standard deviation, and it becomes impossible to 
have disregarded the birefringence effectiveness 
at the time of a beam of light penetrating a base 
material and carries in a liquid crystal display 
component even if it arranges an optical main 
shaft with the polarization shaft of a polarizing 
plate, sufficient contrast ratio cannot be obtained 
but display grace gets worse. 

[0024] Moreover, in invention according to claim 2, 
although not limited especially about the phase 
contrast value of the above-mentioned resin film, 
in order not to reduce the display grace as the 
whole screen, as the value of phase contrast is 
high, it is more desirable to have assembled the 
optical axis more in a field. 

[0025] All well-known approaches are employable 
also about the laminating approach of the liquid 
crystal macromolecule layer to the 
above-mentioned base material in invention given 
in claims 1 and 2. For example, after forming the 
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orientation film which becomes one side of a base 
material from polyimide system resin etc. by 
spreading, carrying out rubbing of this orientation 
film or carrying out the method vacuum 
evaporationo of slanting, the approach of carrying 
out rubbing of the approach of carrying out the 
laminating of the above-mentioned liquid crystal 
giant-molecule layer or the support surface itself, 
and carrying out the laminating of the liquid 
crystal giant- molecule* layer on it etc. can be 
mentioned. Thus, after carrying out the 
laminating of the liquid crystal macromolecule 
layer on a base material, the liquid crystal 
macromolecule layer containing a liquid crystal 
macromolecule is heated more than the phase 
transition temperature of liquid crystal, and can 
be twisted, and nematic orientation processing is 
performed. 

[0026] Moreover, generally, although all 
well-known approaches are employable also about 
the laminating of the above-mentioned phase 
contrast plate and a polarizing plate, the approach 
of laminating a phase contrast plate and a 
polarizing plate through a transparent binder is 
used so that effect may arise neither in light 
transmission nor optical phase contrast. 
[0027] Moreover, on the occasion of the laminating 
of the above-mentioned phase contrast plate and a 
polarizing plate, the laminating of the phase 
contrast plate is carried out to a polarizing plate 
from the base material side of a phase contrast 
plate ,as mentioned above. In this case, as the 
arrangement include angle of the optical main 
shaft of the base material of a phase contrast plate 
and the polarization shaft of a polarizing plate is 
small, it is good and a gap^of- the above-mentioned - 
"arrangement include angle needs to be less than " 
**2 degrees to : claims 1 and 2 at invention of a 
publication. When the gap of the arrangement 
include angle of the optical main shaft of a base 
material and the polarization shaft of a polarizing 
plate exceeded **2 degrees, and the birefringence 
effectiveness of a base material shows up notably 
and sees as the whole screen, the part by which it 
should be indicated by black will fall out white, 
and the fall of contrast will be caused. 
[0028] Although invention according to claim 3 is a 
liquid crystal display component which comes to 
carry the elliptically-polarized-light plate 
concerning invention of a publication in 
above-mentioned claims 1 and 2, especially the 
helicopter loading site of a 

elliptically polarized light plate is not limited. For 
example, as shown in drawing 1 , a 
elliptically polarized light plate may be arranged 
to the back light side of a liquid crystal display eel, 
or as shown in drawing 2 , a 
elliptically polarized light plate may be arranged 



to the outgoing radiation side side of a liquid 
crystal display cel. 

[0029] That is, with the configuration shown in 
drawing 1 , the laminating of the polarizing plate 
1 is carried out to the outgoing radiation side side 
of the liquid crystal display eel 2, and the 
laminating of the phase contrast plate 6 which is 
from the liquid crystal macromolecule layer 3 and 
a base material 4 on an another side and back 
light 5 side, and the polarizing plate* 1 is carried 
out. The elliptically-polarized-light plate 
concerning this invention is constituted by the 
layered product of this phase contrast plate 6 and 
polarizing plate 1, and this 

elliptically polarized-light plate is arranged in the 
field by the side of the back light 5 of the liquid 
crystal display eel 2. 

[0030] On the other hand, the laminating of the 
phase contrast plate 6 which is from the liquid 
crystal macromolecule layer 3 and a base material 
4 on the outgoing radiation side side of the liquid 
crystal display eel 2, and the polarizing plate 1 is 
carried out, and the elliptically-polarized-light 
plate applied to this invention by these consists of 
configurations shown in drawing 2 . In addition, 
the laminating of the polarizing plate 1 is carried 
out to the back light 5 side of the liquid crystal 
display eel 2. 

[0031] In addition, in invention given in claims 1 
and 2, it is required to carry out a laminating so 
that the base material 4 of a phase contrast plate 
may touch a polarizing plate 1 as the built-up 
sequence of the base material of the 
above-mentioned torsion orientation phase 
contrast plate, a liquid crystal macromolecule 
layer, and the above-mentioned^polarizing. plate is 
shown at drawing 3 . When a laminating is not 
carried out to sequential [ which a base material 4 
and a polarizing plate 1 touch ], the linearly 
polarized fight after passing a polarizing plate 
turns into elliptically polarized light for the form 
birefringence which a polymer liquid crystal has 
while passing through a polymer liquid crystal 
layer, and will carry out incidence to a base 
material 4, and the effectiveness which controlled 
the gap of the optical axis of a base material 4 and 
a polarizing plate 1 is lost. It becomes impossible 
therefore, to obtain desired elliptically polarized 
light. When this elliptically polarized light plate is 
carried in a liquid crystal display component, 
sufficient phase contrast compensation engine 
performance cannot be obtained, but contrast falls 
and it becomes impossible in addition, to obtain 
perfect monochrome display. 

[0032] The above-mentioned 

elliptically polarized light plate is constituted by 
the phase contrast plate which comes to carry out 
the laminating of the liquid crystal macromolecule 
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layer by which could twist with the polarizing 
plate at invention given in operation claim 1, and 
nematic orientation was carried out to a 
transparent base material, and since it is 
arranged so that the optical main shaft of the base 
material of a phase contrast plate may become 
less than **2 degrees to the polarization shaft of a 
polarizing plate, the birefringence effectiveness of 
a base material is controlled effectively. Therefore, 
even if it is the case where what consists of an 
ingredient which has residual phase contrast as a 
base material is used, a quality 
elliptically-polarized-light plate can be offered by 
arranging so that a polarizing plate may be 
touched in the base material side of a phase 
contrast plate and the laminating of the phase 
contrast plate may be carried out to a polarizing 
plate. 

[0033] Invention according to claim 1 namely, the 
problem which was not able to be solved only with, 
a torsion orientation phase contrast plate By being 
able to twist with a polarizing plate, regarding as 
the whole elliptically-polarized-light plate which 
comes to carry out the laminating of the 
orientation phase contrast plate, and arranging 
the gap with the optical main shaft of the base 
material of a torsion orientation phase contrast 
plate, and the polarization shaft of a polarizing 
plate as mentioned above, so that it may come in a 
predetermined include angle While easing the 
constraint about the optical isotropy of a base 
material component and extending the selection 
range of a base material component by it, it has 
the description to have made it possible to make 
orientation processing of a liquid crystal 
-macromolecule - > easy - and- to - offer - a ; quality - 
" elliptically-polarized light plate cheaply. : . 
[0034] It is constituted from invention according to 
claim 2 by the resin film with which uniaxial 
stretching of the ingredient which constitutes the 
above-mentioned base material was carried out, 
therefore the base material is comparatively 
lightweight, and shock resistance is also raised, 
and since it is constituted by carrying out uniaxial 
stretching of the resin film further, the 
above-mentioned elliptically;polarizedlight object 
can be offered using a cheap base material. 
[0035] Moreover, in invention according to claim 3, 
since it is the liquid crystal display component 
with which the elliptically-polarized-light plate of 
a publication was carried in above-mentioned 
claims 1 and 2, a gap of the phase contrast by the 
side of a liquid crystal display eel can fully be 
compensated with the above-mentioned 
elliptically-polarizedlight plate, therefore a 
contrast ratio is enough and can enable perfect 
monochrome display 
[0036] 



[Example] Hereafter, this invention is clarified by 
giving the example and the example of a 
comparison of this invention. 

[0037] an example 1 - with the side chain mold 
liquid crystal macromolecule shown by the 
formula (l) which rubbing processing of the front 
face is beforehand carried out, and was mentioned 
above on the base material made from a 
polycarbonate (thickness of 75 micrometers, 
Tg=150 degree C) whose residual phase contrast is 
23nm The torsion orientation phase contrast plate 
was produced by carrying out a laminating by the 
being able to twist and according liquid crystal 
giant molecule for nematic orientation to spin coat 
solution cast method which consists of a 
side -chain mold liquid crystal giant molecule with 
which the chiral substituent shown by the formula 
(2) was introduced, and carrying out orientation 
processing. In addition, the thickness of the 
above-mentioned liquid crystal macromolecule 
layer in a torsion orientation phase contrast plate 
was 4 micrometers. 

[0038] It laminated in the polarizing plate which 
consists of polyvinyl alcohol which mixed and 
extended the iodine which is the thickness of 185 
micrometers by which the above-mentioned 
torsion orientation phase contrast plate is formed 
in the acrylic binder layer with the transparent 
thickness of 28 micrometers by one side, and the 
elliptically-polarized-light plate was produced. 
With this elliptically-polarized-light plate, the gap 
with the polarization shaft of a polarizing plate 
and the optical main shaft of a base material was 
1.2 degrees. 

[0039] The above-mentioned 

. elliptically-polarized'light-plate was. carried- in the 
liquid" crystal display of .the. structure shown in 
drawing 1 . That is, in the configuration shown in 
drawing 1 , using the STN liquid crystal cell of 1 / 
200 duty drives as a liquid crystal display eel 2, 
the above-mentioned elliptically-polarized-light 
plate has been arranged to the back light side of 
this STN liquid crystal cell, and the liquid crystal 
display was constituted. When the picture signal 
was inputted and driven to this liquid crystal 
display, the display screen became nearly perfect 
monochrome display, and the contrast ratio was 
62:1. 

[0040] In example 2 example 1, it replaced with 
the polycarbonate film, it applied so that the 
thickness after drying the polyimide system 
low-temperature baking mold orientation film on 
the polyarylate film whose residual phase contrast 
is 86nm and whose thickness is 93 micrometers 
and Tg=193 degree C might be set to 80nm, and 
what performed rubbing processing was prepared, 
and it considered as the base material. On this 
base material, like the example 1, the laminating 
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of the liquid crystal macromolecule layer was 
carried out, the torsion orientation phase contrast 
plate was obtained, and the laminating was 
carried out to the polarizing plate like the example 
1, and the elliptically-polarized-light plate was 
obtained. In the obtained 

elliptically-polarized-light plate, the gap with the 
polarization shaft of a polarizing plate and the 
optical main shaft of a base material was 0.1 
degrees. 

[0041] The liquid crystal display of a configuration 
of having been shown in drawing 2 was 
constituted using the elliptically-polarized-light 
plate obtained as mentioned above. In addition, 
using the STN liquid crystal cell of 1 / 200 duty 
drives as a liquid crystal display eel 2, the 
above-mentioned elliptically-polarized-light plate 
was carried in the outgoing radiation side side of 
the liquid crystal display eel 2 as shown in 
drawing 2 . When the picture signal was inputted 
and driven to the liquid crystal display obtained 
as mentioned above, the display screen became 
almost good monochrome display, and the contrast 
ratio was 42^1. 

[0042] As example 3 base material, by width 1 
shaft tenter extension, if dispersion in 108nm and 
an optical axis removed having used the base 
material which consists of a 0.6-degree 
polycarbonate film (Tg=150 degree C) with a 
standard deviation, it could twist like the example 
1, and residual phase contrast produced the 
orientation phase contrast plate. This torsion 
orientation phase contrast plate was laminated 
with the polarizing plate like the example 1, and 
the elliptically-polarized light plate was obtained. 
-In- the obtained>elhptiGally-polarized--light plate, - 
the gap of the 'polarization shaft of: a polarizing 
plate and the Optical main shaft of a base material 
was 0 degree. 

[0043] When the liquid crystal display was 
constituted and driven like the example 1 using 
the elliptically-polarized-light plate obtained as 
mentioned above, the display screen became 
nearly perfect monochrome display, and the 
contrast ratio was 58 : 1. 

[0044] In example 4 example 3 as a base material 
by vertical 1 shaft zone extension 1.4 degrees and 
thickness with standard deviation 92 micrometers, 
[ phase contrast ] [ dispersion in 84nm and an 
optical axis ] If it removes having used what 
applied the polyimide system low-temperature 
baking mold orientation film on the Tg=193 
degree C polyarylate film, and performed rubbing 
processing It could twist like the example 3, and 
the orientation phase contrast plate was produced, 
and the laminating of this torsion orientation 
phase contrast plate was carried out like the 
polarizing plate and the example 3, and the 



elliptically-polarized-light plate was obtained. The 
gap with the polarization shaft of a polarizing 
plate and the optical main shaft of a base material 
in the obtained elliptically-polarized-light plate 
was 0.1 degrees. 

[0045] When the liquid crystal display was 
constituted and driven like the example 2 using 
the elliptically-polarized-light plate obtained as 
mentioned above, the display image became 
nearly perfect monochrome display, and the 
contrast ratio was 54-1. 

[0046] As example 5 base material, by width 1 
shaft tenter extension, if dispersion in 104nm and 
an optical axis removed having used the base 
material which consists of a 2.5-degree 
polycarbonate film (Tg=150 degree C) with a 
standard deviation, it could twist like the example 
1, and residual phase contrast produced the 
orientation phase contrast plate. This torsion 
orientation phase contrast plate was laminated 
with the polarizing plate like the example 1, and 
the elliptically-polarized-light plate was obtained: 
In the obtained elliptically-polarized-light plate, 
the gap of the polarization shaft of a polarizing 
plate and the optical main shaft of a base material 
was 0 degree. 

[0047] When the liquid crystal display was 
constituted and driven like the example 1 using 
the elliptically-polarized-light plate obtained as 
mentioned above, the display screen became 
almost good monochrome display, and the contrast 
ratio was 43-1. 

[0048] As example 6 base material, by width 1 
shaft tenter extension, if dispersion in 80nm and 
an optical axis removed having used the base 
material - whichc. consists-; :of- -aA.: 3:1 degree 
polycarbonate film .(Tg= 150 degree C)/ with a 
standard deviation, it could-twist like the example 
1, and residual phase contrast produced the 
orientation phase contrast plate. This torsion 
orientation phase contrast plate was laminated 
with the polarizing plate like the example 1, and 
the elliptically-polarized-light plate was obtained. 
In the obtained elliptically-polarized-light plate, 
the gap of the polarization shaft of a polarizing 
plate and the optical main shaft of a base material 
was 0.1 degrees. 

[0049] When the liquid crystal display was 
constituted and driven like the example 2 using 
the elliptically-polarized-light plate obtained as 
mentioned above, the display screen became 
almost good monochrome display, and the contrast 
ratio was 44*1. 

[0050] Except the gap with the polarization shaft 
of example of comparison 1 polarizing plate and 
the optical main shaft of a base material being 
made into 2.5 degrees, the 

elliptically-polarized light plate constituted like 
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the example 1 was produced, and the liquid 
crystal display was constituted and driven like the 
example 1. Consequently, in the display screen of 
a liquid crystal display, the black display would be 
monochrome display from which it escapes a little 
white, and the contrast ratio was 22:1. 
[0051] Except the gap with the polarization shaft 
of example of comparison 2 polarizing plate and 
the optical main shaft of a base material being 
made into 2.2 degrees, the 

elliptically-polarized-light plate constituted like 
the example 2 was produced, and the liquid 
crystal display was constituted and driven like the 
example 1. Consequently, in the display screen of 
a liquid crystal display, the black display would be 
monochrome display from which it escapes a little 
white, and the contrast ratio was 12' 1. 
[0052] The liquid crystal display consisted of 
arrangement which shows the 

elliptically-polarized-light plate obtained in the 
example of comparison 3 example 1 to following 
drawing 4 combining the STN liquid crystal 
display eel and polarizing plate of 1 / 200 duty 
drives. In addition, in drawing 4 , the laminating 
of the polarizing plate 1 is carried out to the 
outgoing radiation side side of the STN liquid 
crystal display eel 2, and the laminating of the 
torsion orientation phase contrast plate 6 and the 
polarizing plate 1 is carried out to the back light 5 
side. But the base material 4 of the torsion 
orientation phase contrast plate 6 is arranged at 
the liquid crystal display eel 2 side, and is 
arranged in the polarizing plate 1 at the reverse 
side. 

[0053] When the liquid crystal display constituted 
. wv. as mentioned above was driven like the example . 1, 
in the display screen; the black display: would be 
monochronie display from which it escapes a little 
white, and the rate of a contrast ratio was 18 : 1. 
[0054] The liquid crystal display shown in 
drawing 5 was constituted using the 
elliptically polarized-light plate obtained in the 
example of comparison 4 example 2. Here, as a 
liquid crystal display eel 2, the STN liquid crystal 
cell of 1 / 200 duty drives was used. Moreover, 
although the laminating of the torsion orientation 
phase contrast plate 6 and the polarizing plate 1 is 
carried out to the outgoing radiation side side of 
the liquid crystal display eel 2, the laminating of 
the base material 4 of the torsion orientation 
phase contrast plate 6 is carried out to the liquid 
crystal display eel [ not the polarizing plate 1 but ] 
2 side. When the above-mentioned liquid crystal 
display was driven like the example 1, in the 
display screen, the black display would be 
monochrome display which falls out a little white, 
and the contrast ratio was 9 : 1. 
[0055] Except the gap with the polarization shaft 



of example of comparison 5 polarizing plate and 
the optical main shaft of a base material being 
made into 2.5 degrees, the 

elliptically-polarized-light plate constituted like 
the example 3 was produced, and the liquid 
crystal display was constituted and driven like the 
example 1. Consequently, in the display screen of 
a liquid crystal display, the black display would be 
monochrome display from which it escapes a little 
white, and the contrast ratio was 9-1. 
[0056] Except the gap with the polarization shaft 
of example of comparison 6 polarizing plate and 
the optical main shaft of a base material being 
made into 2.2 degrees, the 

elliptically-polarized-light plate constituted like 
the example 4 was produced, and the liquid 
crystal display was constituted and driven like the 
example 1. Consequently, in the display screen of 
a liquid crystal display, the black display would be 
monochrome display from which it escapes a little 
white, and the contrast ratio was 14:1. 
[0057] The liquid crystal display consisted of 
arrangement which shows the 

elliptically-polarized-light plate obtained in the 
example of comparison 7 example 3 to drawing 4 
combining the STN liquid crystal display eel and 
polarizing plate of 1 / 200 duty drives. In addition, 
in drawing 4 , the laminating of the polarizing 
plate 1 is carried out to the outgoing radiation side 
side of the STN liquid crystal display eel 2, and 
the laminating of the torsion orientation phase 
contrast plate 6 and the polarizing plate 1 is 
carried out to the back light 5 side. But the base 
material 4 of the torsion orientation phase 
contrast plate 6 is arranged at the liquid crystal 
display eel 2 >. side/ and ^ is -arranged- in the 
polarizing plate l at the: reverse side. ~ 
[0058] When the liquid crystal display constituted 
as mentioned above was driven like the example 1, 
in the display screen, the black display would be 
monochrome display from which it escapes a little 
white, and the rate of a contrast ratio was 3^1. 
[0059] The liquid crystal display shown in 
drawing 5 was constituted using the 
elliptically-polarized-light plate obtained in the 
example of comparison 8 example 4. Here, as a 
liquid crystal display eel 2, the STN liquid crystal 
cell of 1 / 200 duty drives was used. Moreover, 
although the laminating of the torsion orientation 
phase contrast plate 6 and the polarizing plate 1 is 
carried out to the outgoing radiation side side of 
the liquid crystal display eel 2, the laminating of 
the base material 4 of the torsion orientation 
phase contrast plate 6 is carried out to the liquid 
crystal display eel [ not the polarizing plate 1 but ] 
2 side. When the above-mentioned liquid crystal 
display was driven like the example 1, in the 
display screen, the black display would be 
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monochrome display which falls out a little white, 
and the contrast ratio was 10-1. 
[0060] The ellipticallypolarizedlight plate was 
produced like the example 3 except example of 
comparison 9 base material having constituted 
using the polycarbonate film which is not 
extended [ which residual phase contrast is 108nm, 
dispersion in an optical axis is 4.4 degrees in 
standard deviation, and thickness is 78 
micrometers, and is glass transformation point 
Tg=150 degree C ]. In this 
elliptically-polarized light plate, the gap with the 
polarization shaft of a polarizing plate and the 
optical main shaft of a base material was 2.3 
degrees. 

[0061] When the liquid crystal display was 
constituted and driven like the example 3 using 
the above-mentioned elhptically-polarized-light 
plate, in the display screen, the black display 
would be monochrome display from which it 
escapes a little white, and the contrast ratio was 
6:1. 

[0062] Dispersion in the optical axis of the base 
material produced by example of comparison 10 
length 1 shaft contiguity roll extension produced 
the elliptically polarized light plate constituted 
like the example 4 except being 2.6 degrees in 
standard deviation. With this 

elliptically polarized light plate, the gap with the 
polarization shaft of a polarizing plate and the 
optical main shaft of a base material was 2.8 
degrees. 

[0063] When the liquid crystal display was 
constituted and driven like the example 4 using 
the above-mentioned ellipticallypolarizedlight 
plate, the- display screen ^became monochrome- 
display from which a black" display escapes a little 
white, and the contrast ratio was 12:1; ~ 
[0064] The result of the above-mentioned 
examples 1-4 and the examples 1-10 of a^ 
comparison is collectively shown in the following 
table 1. In addition, the evaluation notation of 
monochrome display in Table 1 has following 
semantics. 

Good - Nearly perfect monochrome display is 
possible. Almost good monochrome display is 
impossible. -- Monochrome display from which a 
black display escapes^ little white [0065] 
[Table l] 
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[0066] So that clearly from Table 1 in the 
examples 1, 2, 5, 6, 9, and 10 of a comparison As 
opposed to perfect monochrome display not having 
been completed but whose contrast ratio having 
been low, probably because the gap with the 
polarization shaft of a polarizing plate and the 
optical main shaft of a base material was over 2 
degrees in the examples 1-6 Since the gap with the 
polarization shaft of the above-mentioned 
polarizing plate and the optical main shaft of a 
base material was less than 1.2 degrees, nearly 
perfect monochrome display with good ** was 
enabled, and the contrast ratio was also high. 
[0067] Furthermore, since the laminating of the 
base material of a torsion orientation phase 
contrast plate is carried out to the liquid crystal 
- display ceH hot a polarizing plate but ] side in the- 
examples 3, 4, 7, and 8 of a comparison, Since "it 
become s ellip tically- polarized light and incidence 
is carried out to the base material for the form 
birefringence which a polymer liquid crystal layer 
has while the linearly polarized light after passing 
a polarizing plate 1 passes through a polymer 
liquid crystal layer The effectiveness which 
controlled the gap of the optical axis of the 
above-mentioned base material and a polarizing 
plate, and the effectiveness which lessened 
dispersion in the optical axis of a base material 
were reduced, perfect monochrome display was 
not completed, but the contrast ratio was also 
falling. 

[0068] Moreover, although the liquid crystal 
display arranged like examples 3 and 4 was 
constituted from examples 9 and 10 of a 
comparison probably because dispersion in the 
optical axis of a base material was as large as 2.6 
degrees or more at standard deviation, good 
monochrome display could not be performed but 
the contrast ratio was low. 
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[0069] On the other hand, perfect monochrome 
display could be performed in the examples 1-4, 
and the contrast ratio was also high. 
[0070] 

[Effect of the Invention] In the structure which 
constituted the elliptically-polarized-light plate 
which comes to carry out the laminating of a 
polarizing plate and the torsion orientation phase 
contrast plate from invention according to claim 1, 
since the gap with the optical main shaft of the 
base material of a phase contrast plate and the 
polarization shaft of a polarizing plate is made 
into less than **2 degrees, the effect by the 
residual phase contrast of a base material can be 
reduced. Therefore, in order to ease constraint of a 
base material component, it is lightweight and the 
synthetic-resin film excellent in shock resistance 
etc. can constitute a base material, and even if it is 
that case, the phase contrast of a liquid crystal 
display eel can be certainly compensated with the 
above-mentioned whole elliptically-polarized-light 
plate. Therefore, by using the 
elliptically-polarized-light plate concerning 
invention according to claim 1, in a STN liquid 
crystal display etc., nearly perfect monochrome 
display can be realized and a contrast ratio can 
also be raised. 

[0071] Furthermore, since constraint of a base 
material component is eased, it becomes possible 
to offer the liquid crystal display excellent in 
display grace for cheap and high productivity. In 
invention according to claim 2, the 
above-mentioned base material is constituted by 
the resin film by which uniaxial stretching was 
carried out, therefore can raise the productivity of 
a^ -elliptically-polarized light^ plate^ further 3 ^ and 
becomes * possible [ offering" a ^ cheaper 
elliptically-polarized-light plate, as a ; result the 
liquid crystal display component concerning 
invention according to claim 3 ]. 

[Brief Description of the Drawings] 

[Drawing ll The typical sectional view showing 

the configuration of the liquid crystal display in 

examples 1 and 3 and the examples 1 and 3 of a 

comparison. 

[Drawing 2] The typical sectional view showing 
the configuration of the liquid crystal display in 
examples 2 and 4 and the examples 2 and 4 of a 
comparison. 

[Drawing 31 The typical sectional view for 
explaining the laminated structure in the 
elliptically-polarized-light . plate concerning this 
invention. 

[Drawing 41 The typical sectional view for. 
explaining the structure of the liquid crystal 
display which consisted of examples 5 of a 
comparison. 



[Drawing 5l The typical sectional view for 
explaining the structure of the liquid crystal 
display which consisted of examples 6 of a 
comparison. 

[Description of Notations] 

1 - Polarizing plate 

2 -- Liquid crystal display eel 

3 - Liquid crystal macromolecule layer 

4 - Base material 

5 - Back light 

6 -- Torsion orientation phase contrast plate 
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